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(57) A method of manufacturing a solid preparation 
coated with a non-solvent coating which is prepared by 
feeding a polymeric powder directly as coating agent 
while continuously spraying a solid medidne with an 
atomized mixture of a liquid substance which has a 
contact angle against the polymer coating agent of 10 
degrees or less, and a piasticizer A method of manufac- 
turing a dry-coated solid preparation in which a solid 
preparation, coated with a non-solvent coating, is 
treated by adding or spraying an atomized water or an 
aqueous solution of a water soluble substance in the 
amount of MO wt% of the solid preparation to wet said 
coating layer" followed by drying. 
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°f 'ritfff Applications 

This application claims the priorrty of Japan«a Patent applications No. 7-350944 filed on December 25, 1995 and 
No. 8-208920 filed on July 19. 1996. which are incorporated herein by reference. 

10 1 . Field of the Invention 

yu' ;«.-ntinn relates in aeneral to a solid preparation, and more partiojlarly to a method of manufacturing a solid 

pr^s;:;re^^^^^^^ 

ing an enteric preparation. 
2. The prior Art 

A »lid ofeoaratlon wi* . coaling is ua«l to «nterlc properti*. controll«d r«l.i»e. moislur. P">f^-^^^ 
A solKJ p ■ ^-TJo a solid orooaralion is coatod to pfotoct drugs which are swtsrtiw to aad or to 

'^'^"'JL'^^^rrn!^^ l^b^^^^^^^ ^'"SSes ar,d%c injures the sto.«a* wall in the case of an 

™T„ rr^Tn th^SUVe concerrtration and the functionality of the drug in the l*«d in the case of 

a^unl ot energy is needed to ^'l;™"**^ " f 1^ ^examined paten, publication Tokkai Sho 56- 

higher fatty add which is scDlkJ at room terrperature and an entenc coating agent ana Kneaaing an 9 



as 



50 



BEST AVAILABLE COPY 



EP 0 781 S49 A2 



the higher fatty acid is melted. Tokkai Sho 62-181214 crtes fal/oit. fatty acids and higher aJcohols as low (netting point 
substances with a meiting point of 30-100°C and discloses a method of preparing controlled release particles in which 
those powder/granular Icw-moning-potnt substances are us9d as nuclei to which median o is adhered by moans of 
fusion for granulation, and the padictes thus obtained, while being stiired arvj tumbled, are healed before talc or such 
5 is sprinMed tor coating. In this method, the coating film is made tight by additionatly using an enteric coating agem which 
is finely aushed to have a diameter of 10 micrometers or less during the talc coafting process. 

Tokko Sho 63-40131 describes a method in which the coating is conducted by coating with a coating polymer and 
a plasticizer. one after arx)ther, but it does not describe continuous coating. Alsa when the amount of the ptasUctzer to 
be added is'small, the product yield drops. Although the flm forming properties of the iWm are improved by using a 
TO higher ratio of the amount of plasticizer to coating agem. there is a problem in that the degree of adhesion between the 
preparations also incrsases. 

Examples of the water soluble coating agent Induda hydraxypropylmethyl cellulose, hydroxypropyl cellulose, 
methyl cellulose. Pllulan. polyvinyl alcohol and sodium cart^oxymethyl cellulose. 

These coating agents are dissolved in an organic solvent or in watet for use or are used as an aqueous latex or 
75 aqueoiis dispersion for coating. In all these methods, because spray coating is conducted using a coating fluid which is 
prepared by dissolving or dispersing a polymer coating agent into an organic solvent or water, the coating becomes 
impossblB above a certain concentration due to the limit of the viscosity of the solution of the polymer coating agent 
and/or. In the case of an aqueous latex and aqueous dispersion, due to the fact that the plasticizer coexists with the 
coatir>g fluid. As a result, the concentration of the polymer coating agent in the coating fluid is low. resulting in a kx>ger 
20 process bme. Therefore, d&relopment of a method which allowvs faster coating has been called for. 

The inventors discovered that non-soiverrt coating which only takes a short time and does not require a drying proc- 
ess was possible by carrying out feeding a polymeric powder directly (sprinkle -coating using a powder polymer as a 
coaling agent) while continuously spraying an atomized plasticizflr. However, corrpared with a conventional coating 
method with a sotvent. the non-sotvent coating method had a problem in that the product yield was reduced because 
2S the plasticizer. atomized and sprayed onto the coating powder, did not penetrate inside due to the fact that the coating 
powder had acquired an aggregated form although originally it was fine powder. 

Assuming the same amount of the plasticizer is used in a non-solvent coating method, compared with a conven« 
tional coating method which uses a sotvent or water, the surface of the obtained coated preparation takes the form of 
deposited powder arvJ a tigtit arxi perfect film layer cannot be formed, sometimes making it impossble to obtain the tar- 
$0 get coaling film performance. 

The reason lor this is believed to be as foikTws. When the coating is carried out with a dry method, the film layer is 
formed by softening and fusing ot the coating polymer caused by the plasticizer. On the other hand, when a large 
amount of water is used, as is the case in aqueous system coatings, in addtion to softening and fusing of the coaling 
polymer caused by the plasticizer. the drying of water shortens the intermolecular spacing between the coating poly- 
XI mers snd helps achieve tiie closest packing. Therefore, it is believed that the aqueous system coatings require lesser 
amounts of the plasticizer to form a perfect film layer compared to dry coatings. 

Brief Summaiv of tine Invention 

40 The object of the presem invemion is to provide a coating method which forms a perfect film layer using a smaller 
amount of plastkazer without causing sticking of the preparation. 

Based on the points made atxsve. the inventors corxlucted earnest research and dtscovered that non -solvent coat- 
ing with a high product yield which only took a short time and did not require a drying process was possible by feeding 
a polymeric powder direcdy (sprtnMe-coating with a powder polymer of coating agent) while spraying with an atomized 
' 45 mixture of a plasticizer and a liqukl substance which had a contact angle against the polymer coating agent of 10 
degrees or less, thus completing the presem invention. 

The inventors also conducted earnest research to solve tine afbrerrwntioned problem and discovered that a perfect 
film layer can t>e formed with a small amount of plasticizer and the protilem of the non-solvertt coatirtg, i.e. the coating 
film is not a perfect film t>ut deposited powder, can be improved by the following method: a solid preparation, prepared 
so by feeding a polytneric fine powder directly (sprinkle -coating a solid preparation with a fine pcmder coating polymer), 
is treated by adding or spraying an atomized water or an aqueous solution of a water soluble substance in the amoum 
of 1 -10 w1% of the solid preparation to wet said coating layer, followed by drying. The inventors discovered that tNs 
method couki provide a solU preparation with a highly productive non-solvent coatir)g wfitch allows for a short coating 
time with a high product yield, thus completing the present irrvention. 

The present invention provides a method of manufacturing a solid preparation coated with non -solvent coating 
which is prepared by feeding a polymeric powder directiy (cariving out sprinMe<oating using a powder polymer as 
coating agent) while continuously spraying a soM medicine with an atomized mbAire of a plasticizer and a liquid sub- 
stance which has a contact angle against the polymer coating agent of 10 degrees or less. 

The present invention also provides tine aforementioned method of manufacturing the solid preparation wherein 
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said liquid substance which has a contact angle against the polymeric powder (pooler of polymer) of 10 degrees or 
less is one or nrtora types chosen from among acetyt monoglycerida. liquid paraffin and oltve oi). 

The present invention also prcjvlcfes the aforementioned method of manufacturing solid preparation wherein the 
panicle size of said polymeric powder (powder polymer as coating agent} is 10 micrometers or less. 
s The present invention also provides the aforamarrtiored method of manufacturing solid preparation wherein said 

polymeric powder is hydroxypropylmethyl ceilulosa acetate sucdnata. 

The present invention atso provides the aforementioned method of manufacturing solid preparation vt^eretn said 
plastidzer is triethyt dlrate. 

The present invention also provides the aforementioned method of manufacturing solid preparation wherein said 
10 solid preparation is an enteric preparation. 

The present invention also provides a method of manufacturing a dry-coated solid preparatbn in which a solid 
pr^aaration. prepared by sprinlda-coating a solid medidne with a fine powder coating polymer while spraying an atom- 
ized plasticizer. is treated by adding or spraying an atomized water or an aqueous solution of a water soluble 8iA>stance 
in the amount of 1-10 wt% of the solid preparation to wet said coating layer, followed by drying. 
15 Tlie present invention also provides the method of manufacturing the dry-coated solid preparation wherein the 
water soliiste substance is a water soluble polymer(s) and/or a water soluble saocharide(s). 

The present invention also provides the aforementioned method of manufacturing the dry-coated solid preparation 
wherein said water soluble polymer is at least one type chosen from among hydroxypropylmetiTyl ceilulosa. methyl cel- 
lulose, hydroxypropyi cellulose, polyvinyl alcohol and Puiiulan and said water soluble saccharide is sucrose. 
20 The pi esent Invention also pro^rides the aforementioned method of manufacturing the dry-coated solid preparation 
wherein said coating polymer is hydroxypropylmethyl cellulose acetate succinate- 

The present invention also provides the aforementioned method of manufacturing the dry-coated solid preparation 
wherein said plastidzer is triethyl citrate. 

2S nfitailad DoscrlDtiQn 

The present invention is described In detail below. 

For the liquid substance used in the present inverttion which has a contact angle against the polymer coating agent 
of 10 degrees or less, depending on the idnd of the polymer coating agent, preferable are oil-Uka substances indudlng 
30 acetylized monoglyceride. diethyl phthalate, polyoxyethytene sorbttan, liquid paraffin and olive oil and glycols induding 
propylene glycol. Particularly preferable are acetyl monogtyceride, liquid paraffin and olive oil. 

The wettability of the polymer coating agent is better when the contact angle is smaUer. resulting in homogeneous 
distrtxjtion of the plastidza in the eprinidng agent and an improvement in the product yield. If this contact angle is 
greater than 10 degrees, then wettability is poor and highly productive coating becomes impossble. 
.15 When irr^lementing the present invention, the contact angle can be measured using the contact angle measuring 
device of Kyowa Kaimenn Kagaku Ltd. The foUowving method can be used for the n>easurement: dripping 50 microliters 
of Ihe measurement solution on the tablets prepared at 0.5 t/P with 200 mg of powder made of the coating agent/talk = 
100/50. 

The amount of the liquid substance in the mbcture of the liquid substance and the plastidzer is preferaUy 1 0-4O wt% 
of the plasticizer. H should preferably t>e 1-40 wt% of the polymer coating agent, tf it is less ttian 10 wt% of the plasti- 
dzer. then wettability will not be improved. If it is more than 40 wt%, then there will be an adverse effect on the lilm form- 
ing process. 

Selection of the plasticizer used for the present invention is not limited in particular as long as it lowers the softening 
temperature of the coating agent and improves the film forming properties. Examples indude triethyl citrate and triace- 
65 tin which are liquid at ordinary temperatures and not very volatile. Particularty preferable ie triethyl citrate because of its 
superior f im forming properties. 

One or more types of these plasticizers can be mixed for use. The amount to be added to the solid preparation is 
preferably 10-80 wt%. more preferably 30-50 wt%, of the polymeric powder as coating agent. 

For the polymeric powder as coating agent used in the present invention, cellulose types induding cellulose acetate 
so phthalate (CAP), cellulose acetate t» imeiiitate (CAT), hydroxypropylmethyl ceilUose phthalate (HPMCP), hydroxypro- 
pylmethyl cellulose acetate succinate (HPh/ICAS) and carboxymeihylethyl cellulose (CMEC). vinyl types induding pol- 
yvinyi alcohol acetate phthalate (PVAP) and acryl types including a copolymer of methacryiic acid and ethyi acrylate 
can be used. 

Exanples for use as a controlled release coating agent Indude ethyi cellulose, acrylk: ackj type copolymers and 
bb waxes, gxanples for use as a water soluble coating agent indude hydroxypropylmethyl cellulose, hydroxypropyl ceUu- 
lose, methyl cellulose. Pullulan, polyvinyl alcohol, arvj sodium carboxymethyl celtutose. 

For the polymeric powder. as coating agent (powder of polymer) used in the present mventwn. it must be sprinWe- 
coaied in a powder form, and it has to be fine partides for a uniform coating. Preferable is line powder and the average 
partida size is preferably 10 micrometers or less. 
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Hydroxypfopylmethyi cellulose acetate succinate is particularly preferable for the polymeric powrder as coating 
agent used in the present invention because it has a low film farming temperature arxi is easily obtained in a line pow 
dor form. 

Also, two Of more types of the aferememioned polymeric powder as coating agents can be nrtxed for use. The coot- 
5 Ing amount of the polymer coating agent is generally in the range d 10-50 wt% of the solid medicine. 

In the present invention, since the polymeric powder as coating agent is sprinkie-coated. the coating can be com- 
pleted in a short time even if the coating anxiunt is increased. 

Implementation of the present invention does not reqUre significant drying power because a solvent ie not used. It 
is preteraWeio have some heating and stirring capabiUty for softening of the sprinkled powder polymer coating agent. 
10 Examples of the apparatus include a cemhfugai flow coating apparatus, a pan ooating apparatus and a ftuidized bed 
coaling apparatus. Of these coating apparatuses, the centrifugal f bw coating apparvtus with adequate stirring capabil- 
ity is preferable. 

Coating using the polymeric powder as coating agent comprises, for example, stirring granules or parvules of the 
solid preparation in a centrifugal flow coating apparatus while an atomized mixture of a plastictzer and a tquid sub* 
IS stance which has a contact angle against the polymer coating agent of 10 degrees or less is sprayed on them and 
simultaneously the powder coating agent is sprinkled to ooat the solid preparation. This series of operations can also 
be corxducted by divtiing it irrto several batches wHh different compositions. 

After the coating, the solid preparation may be further coated with a granule adhesion preventing agent which is a 
mixture of one or more types chosen from among metal salts of inorganic or organic acids including talc Carplox 
20 (SiO?). magnesium stearate and calcium steaiate, aqueous polymers including hydroxypropylmethyl cellulose, hydrox- 
ypropyi ceilutose and polyelhytene glycol and waxes induding camauba wax. bees wax and paraffin. 

Also, drugs and additives (colorings, pigments, etc.) wfiich are usually approved in phanmaoology may be added to 
the granule adhesion pravanting coating. 

The coating polymer can be made into a tight and perfect film layer by using after treatment mehtod in wWch a solid 
2S preparation, prepared by feeding a fine pc^fder coating polymer without any solvent (liquid). Is treated tyy adding or 
spraying an atomized water or an aqueous solution of a water soluble subetance in the amount of 1-10 wt% of the solid 
preparation to wet said coating layer. tollQwed by drying. 

The amount of water or the aqueous solution of the water soluble sii>stanee used here is i-io wt% of the soiki 
preparation. If ft Is 1 wt% or less, then the aforementioned effect is insuffldem and a perfect film layer cannot be 
30 obtained. If It is 10 wt% or more, then moisture penetrates into the preparation and causes a problem in drugs which 
are sensitive to moisture. 

For ttie water soluble substance used here, one or more types from among water soluble polymers including 
hydroxypropylmethyl cellutose. methyl cellulose, hydroxypropyl cellulose, polyvinyl alcohol and Puliutan and water sol- 
L^e saccharides including sucrose can be used. Use of the aforementioned aqueous solutions of the water soluble 
■15 substances is advantageous, compared with when just water is used, in that they form a layer which prevents adheston 
among the coated preparatfons. 

The concentration of the water soluble substance in the aqueous solution depends on the substance txrt ^oukJ 
preferably t>e 2-1 0 wt%. tf rt is 2 wt % or lees then the effect of preventing adhesion among the coated preparations after 
the treatment is reduced. If it is 1 0 wt% or more then the solution viecosity becomes too high and the surface condition 
40 of the coated preparations may deteriorate 

The after treatment is corx^ucted by adding a prescribed armunt of water or an aqueous solution of a water sotiisle 
substance tor wetting, followed by drying. During this watting period, the preparation ts stinted without the drying hot air 
flow. It is generally sufficient if this period is lor>g enough tor water to disappear Irom the surface of the preparation dur- 
ing the stirring. The drying hot air flow is then applied for drying. The temperature of the hot air wsif be the tenperature 
45 tor conventional heat -drying. Since the amount of water used here is very small, the treatment time is short and tiie 
amount of heat required for drying is also very small. The treatment time is usually about 10 minutes. 

According to the present invention, non-solvent coating wtiich only takes a short time and does not require a drying 
process becomes possit)le and the problem of non-solvent coating, a reduction of the proctict yiekj. can be solved by 
feeding a polymeric powder directly as coating agent while continuously spraying with an atomized mixture of a plasti- 
50 ci2er and a ik^uid substance which has a contact angle against the polymer coatir^ agerrt of 10 degrees or lese. 

Also, according to the after treatment mettwd of the present inventionl, the coated polymer film can be nrade into 
a tight and perfect film layer. 

- Examples 

The present invention is deserted in further detail below by referring to examples. The present invention is not lim- 
ited 10 these examples. 
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lEjpertment 1 : Preparation o( tfie sold medicme (granges containing Rix5flavin)) 

2000 g of nucleus granules (Non-Pareil 101 20-24# from Freund Co.. Ltd.) were put into a centrifugal flcaw coating 
apparatus (CF ooater CF-360 from Freund Co.. Ltd.). WhUe en atomized aqueous solution of 5% hydroxypropyl cellu- 
lose was sprayed, powder prepared by homogeneously mixing 75 g of Riboflavin and 1 175 g of corn starch was sprin- 
kled to prepare the granules. These granules contained 2 wt% Rbofiavin. 

[Eiperiment 2: Preparation ol the solid medicine (tablets)] 

Tablets wHh the follofwing conposition (1 80 mg per taUel) were prepared using a 8 diameter AR mallet with l 
t/P. The tablet harelnes* was 10 kg, and the disintegration time measured using solution No, 1 of the pharmacopoeia 
Japonica (pH 1 .2) was 6 minutes. 

(Composition of the tablets) 

Spray dried lactose 70 parts 
Corn starch 30 
L-HPC(LH-11) 10 
Mg-stO.5 

(E»ample 1] 

400 g of the granules containing Riboflavin prepared in Experlrrwnt 1 were put irrto the centrtfugsi flow coating 
apparatus (CF coaler CF-a60 from Reund Co.. Ltd.). Coating was conducted at an inlet lenperature of 80*»C a product 
temperature ol 45*»C and a rotation speed of 150 rpm by sprinWing. at 24 g/hiin, powder prepared by homogeneously 
mixing 60 g of hydroxypropylmethyl cellulose acetate succinate (HPMCAS, average paitide aze 5 miaometers: AS-MF 
from Shln-Etsu Chemical Ca. Ud. ) and ao g of talc, while spraying 20 g of a mlYture of triethyl citrate/acetyl n^noglyc- 
eride with a mixing ratio of 3y2 at a spraying rate of 1 1 .2 g/rnin. The product yield was 98%. The dissolution ratio of Ribo- 
llavin after 2 hours In solution No. 1 of pharmacopoeia Japonica (pH 1 2) was 0.1%, Indicating superior add resistanca. 

[Example 2] 

The coating was carried out In the same manner as in Example 1 except for the fact that a mixture of triethyl citrate 
liquid paraffin with a mixing ratio of 3/2 was used. The product yield was 97%. The dution ratio of Ribollavin after 2 
hours in solution No. 1 of pharmacopoeia Japonfca (pH 1 .2) was 0.8%. indicating superior add resistance. 

[Example 3] 

400 0 of Ihe tablets prepared in Experiment 2 were put into the centrifugal flow coating apparatus (CF coater CF- 
360 from Freund Co.. Ltd.). Coating was conducted at an inlet temperature of 80'C, a product tenperaiure of 4S»C and 
a rotation speed of 150 rpm by sprinkling, at 24 gAnin, powder prepared by homogeneously mixing 40 g of hydroxypro- 
pylmethyl ceUulose acetate succinate (HPMCAS. avermge particle size 5 micrometers: AS-MF from ShirvEtsu Chemical 
Co.. Ltd.) and 20 g of talc, while spraying 20 g of a mixture of triethyl dtrate/acetylized monoglyceride with a mixing ratio 
of 5/2 at a spraying rate of 1 1 .2 g/min. The product yield was 95%. The pin hole test was conducted after 2 hour« using 
solution No. 1 of pharmacopoeia Japonica (pH 1 .2) with a food color added to it. As a resuH. no change was observed. 
Indicating superior acid resistance. 

[Comparative example 1] 

*00 g of the granules containing Riboflavin prepared In Experiment 1 were put Into the centrifugal flow coating 
apparatus (CF coater CF-360 from Freund Ca. Ltd.). Coaling was conduaed at an inlet lenperature of 80'C, a produa 
temperature of 45»C and a rotation speed of 150 rpm by sprinkling, at 24 g/Wn. powder prepared by homogeneously 
mixing 60 g of hydroxypropylmethyl cellulose ecetate sucdnate (HPMCAS, averege partide size 5 micrometers: AS-MF 
from Shin-eisu Chemical Co. Ltd.) and 30 g of talc, while spraying 21.4 g ol triethyl citrate at a spraying rate of 5.7 
g/min. The product yield wae 74%. Conspicuous dusting waa obeen/ed during the coating process. 

[Comparative example 2] 

400 g of the granules containing Riboflavin prepared in Experiment 1 were put into the centrifugal flow coating 
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apparatus (CF coater CF-360 from Freund Co.. Ltd.). Coating was conducied at an intake temperalure of 80"C. a prod- 
uct temperature of 45'»C and a rotation speed oflSO rpm by sprinkling, at 24 gAnin, pw^mr pr^ed by homogene- 
ously miifing 60 g o1 hydrojfypropytmotrtyi cQiiuk>so acetatQ sucdnat© (HPMCAS, avvago parCdo sizo 5 micromotcrs: 
AS-MF 1tx)m Shin-etsu Chemical Ca. Ud.) and 30 g of talc; while spraying 42 g of t iethyl citrate at a spraying rate of 
5 11 .2 g/min. TTie product yield was 71%. This is because nodules were termed from the graniies during the coating 
process (nodule ratio 24%). 

Experiment 3 (The relationship bet^reen the contact angle of the liquid substance and the product yield) 

10 The relationship between the contact angle of the liquid substance added to the piastictzer against the poiymer 
coating agent and the product yiski was evaluated. 

(Measurement of the contact angle) 

IS Instrument used: Contact angle meter manufactured by Kyowa Kaimenn Kagaku Ltd. 

Measuring mefhod: Powder comprising HPMCAS AS-MF from Shin-Etsu Chemical Co., Ud^Aalc whh a mixing ratio 
of 1 00/50 was used to prepare tablets (200 mg per tablet) with 0. 5 VP. The contact angle against these tabieU was 
measured ising the afbremantioned instrument. Abo. coating was carried out in the same mannm as in Exarr^le 
1 by using the liquid substance and the product yield is summarized in Table 1 . 



Table i] 



25 


Uquid substance 


Contact angle (de^^ee) 


Product yiekJ {%) 




Triethyl citrate 


12.0 


84 




Acetylizad monogtycerida/triethyt citrate ° 2/5 


4.6 


98 


30 


Liquid paraffin/tri ethyl citrate a 2/5 


6.2 


97 




Olive oil/thethyl citrate « 2/5 


7.9 


95 




GlycerinetriettTyf citrate - 2/5 


36.8 


72 



As shown in Table 1 above, the product yield inprovas whan a liquid substance with a contact angle of 1 0 degrees 
or less is used. 

Anotlier method of nnanulacturing the sotid preparation ol the present invention is described below by rcfen ing to 
examples. 

40 

Experiment 4 

2000 g of nudeus granules (Non-Pareil lOl 20-24# from Freund Ca. Ltd.) were put into a centrifugal flow coating 
apparatus (CF coater CF-360 from Freund Co., Ltd.). WhHe an atomized aqueous solution of 5% hydroxyprcpyt ce«u- 
45 lose was sprayed, powder prepared by homogeneously mixing 2000 g of panaeatin of from pharmacopoeia Japonica 
and 1000 g of com starch was sprinkled to prepare the granules. These granules contained 39 ¥»rt% pancreatin. An 
undercoating with a solid content of 5% was applied on these granules by using hydraacypropylmBthyl cellulose 2910 
(product name TC-5MW from Shin-Eteu Chernical Co., Ltd.). 

so Experiment 5 

Tablets with the following conposition (180 mg per tablet) were prepared using a 8 mm diameter AR mallet wHh l 
t/P. The tablet hardness was 10 kg, and the disintegration time measured using sdution No. 1 of the pfwmacopoeie 
Japonica (pH 1 .2} was 6 minutes. An undercoating with a solid content of 2% was applied on th»e tablets by using 
w hydroxypropylmethyl celMose 2910 (product name TC-SMW from Shin-Etsu Chemical Ca. Ltd.). 
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Spray dried lactose 
Corn starch 

Low-substituted hydroxypropy* ceitulose (Product name LH-11 from Shin-Etsu Chemical Ca, Ltd.) 
Magnesium stearate 



70 parts 
30 parts 
10 parts 
0.5 parts 



[Example 4] 

500 g of the gtanutes containing pancreattn pi epared in Experiment 4 were put into the centrifugal flow coating 
15 apparatus (CF coaler CF-360 from Freund Co.. Ltd.). Coating was corKlucted at an intake tennperalure of BO'C. a prod- 
uct temperature of 45'C and a rotation speed of 150 rpm by sprinkling, at 13.0 g/min. powder prepared by homogene- 
ously mixing 150 g of hydraxypropytmethyl csllulose acetate succinate with an average partide size of S micrometers 
(product name AS-MF from Shin -Etsu Chemical Ca. Ltd.) and 45 g of taic, while spraying 70 g of a mixture of trtathyl 
citrata/acetyt monogiycerido with a mixing ratio of 8/2 at a spraying rate of S O g/nrin. The contact angle of acetytized 
20 monogtyceride was 4.6 degrees. The product yield was 95%. but the coating layer took the fbnn of deposited powder. 
Water in the amount of 8% of the loaded granules was added, followed by 1 0 miniitee of drying at an intake temperature 
of 60*C. Thb treatment turned the coating fim into a perfect film. For these coated granules, the dssotution ratio of the 
drug after 2 hours in solution No. 1 of pharrracopoeia Japonica {pH 1.2) was 2.0%. indicating superior add resistance. 

2S [Example SJ 

Coating was conducted in the same method as in Example 4 except for the tact that a 4% acpueous solution of 
hydroxypropylmethyi cellulose 291 0 (product name TC-6R from Shin-Etsu Chemical Co.. Ud.) was prepared and added 
to the granules (the amount added was 8 % of the granules). Sirr^larly to Example 4. the coating film after the treatment 
30 was observed and found to be a perfect fim. For these coaled granules, the disaolutwn ratio of the dmg after 2 hours 
In soliftion Na i of pharmacopoeia Japonica (pH i .2) was 2 5%. indicating superkx acid resisbnce. 

[Example 6] 

XI 5 kg of the tat)(ets prepared in Experiment 5 were put into a ventilated pan coating apparatus <Hicoater HCT-48N 
from Freund Co., Ltd.). Coating was conducted at an inlet temperature of 80«C. a product twrtperature of 4S°C and a 
rotation speed of 20 rpm by sprinkling, at 13 g/min. powder prepared by homogeneously nixing 400 g of hydroxypro- 
pylmethyt cellulose acetate succinate with an average particle size 5 micrometers (product name AS-MF from Shin- 
Eteu Chemical Co.. Ltd.) and 1 20 g of talc, while spraying 208 g of an atomized emulsion of triethyl citrate/liquid paraf- 

40 lin/soft>itan sesquksleate with a mixing ratio of 3/2/0.2 at a spraying rate of 5.2 gMn. The contact angle of liquid paraf- 
fin^orbitan sesqutoleate was 5.2 degrees. The product yield was 90%. 

A 50% syrup was then prepared and added to the tablets (the amount added was 3% of the tablets). foUowed by 
drying lor 10 minutes at 60*C to obtain the target enteric tablets. The pin hole test was conducted on the coated tablets 
after 2 hours using solution Na 1 of pharmacopoeia Japonica (pH 1 .2) with a water soluble dye added to it As a result. 

45 no change was observed, indicating sipertor acid resistance. Alea the dismtegration time of these tablets was meas- 
ured using pharnnacopoeia Japonica solution Na 2 (pH 6.8). The measured disintegration time was 7 minutes, indicat- 
ing excsllent enteric disintegration. 

(Example 7] 

50 

Coating was conducted in the same method as in &Qnnple 6 except for the tact Thai a mixed solution of an equal 
'amount of 25% syrup and 2% hydroxypropyimethyl cellulose 2208 (product name pharmacoal 904 from Shin-Etsu 
ChemicaJ Ox, Ltd.) was used instead of SO % syrup. The pin hole test was corxiucted on the coated tablets after 2 
hours using solution No. 1 of pharmacopoeia Japonica (pH 1 .2) with a water soluble dye added to rt. As a result, no 
change was observed, indicating superior add resistance. 

{Corrparative example 3] _ 

500 g of the granules containing pancreatin prepared in Experiment 4 were put into the centrifugal f tow coating 
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apparatus {Cf coater CF-360 from Freund Co.. Ltd.). Coating was conducted at an intate temperature of 80"C. a prod- 
uct lemperatura of 4S''C and a rotation speod of 150 rpm by sprinkling, at 13.0 gAnin, povwdar prepared by homogane- 
ousty mixing 150 g of hydroxypnspytmothyl colluioso acotate succtnata with an avorago partida si2o of 5 mtcromgtars 
(product name AS-MF ti-om Shin -Elsu Chemical Co.. Ltd.) and 45 g gf talc, while spraying 75 g of a mixture of triethyl 
5 cftraie/acetyl monoglyceride with a mixing ratio cf 3/2 at a spraying rate of 5.0 gAnln. No treatment after the coating, 
such as in Example 4, waa conduaed. The surface of the coated granules took the form of deposited powder. For these 
coated granules, the dissolution ratio of the drug after 2 hours in solution No. 1 of pharmacopoeia Japonica (pH 1.2) 
was 55-2%. indicating inauffictent aod resiatance. 

10 Claims 

1. A method of manulacturing a solid preparation coated with a non-aoivent coating which is prepared by feeding a 
polymeric powder directly as coating agent while continuously spraying a solid medidne with an atomized nvxture 
of a plastidzer and a liquid substance which has a contact angle against the polymer coating agent of 10 degrees 

13 or less. 

2. The method of manufacturing tha solid preparation of claim 1 wherein said liqiid substance which has a contact 
angle against the polymeric powder of 10 degrees or less is one or more types chosen from among acetyl 
monoglyceride, liquid paraffin arxi olive oil. 

3. The method of manufacturing the solid preparation of daim 1 wherein the partide size of aaid pdymeric powder is 
10 micrometers or less. 

4. Tha method of manufacturing the solid preparation of daim 1 wherein said polymeric powder is hydrosrypropyima- 
2S thyl cdiuiosa acetate succinate. 

S The method of manufacturing the solid preparation of claim i wherein said plastidier is triethyl dtrate. 

6. The method of manufacturing tha solid preparation of daim 1 wherein said solid preparation is an entvic prepara- 
50 tlon. 

7. A method of manulactuing a dry-coated solid preparation in which a solid preparation, prepared by sprtnide-coat- 
ing a solid medidne with a fine powder coating pdymer while spraying an atomized plastidzer. is treated by adding 
or spraying water or an aqueous solution of a water soluble substance in the amount of 1 -1 0 wt% of the sdid prep- 
aration to wet said coating layer, fallowed by drying. 

8. The method of manufacturing the dry-coated solid preparation of claim 7 wherein the watar eotuble substance is a 
water soluble polymer(8) and/or a water soluble saccharide(s). 

40 9. The method of manufacturing the dry-coated solid preparation of daim 8 wfierein said water soluble polymer is at 
least one type chosen from among hydroxyprcpyl methyl cellulose, methyl cellulosa. hydroxypropyl cellulose, poly- 
vinyl alcohol and Pultulan and said watar soluble saccharide is sucrose. 

10. The method of manufacturing tha dry<oated solid preparation of claim 7 wherein said coating polymer is hydroxy- 
45 propylmethyl cdlulose acetate succinate. 

11. The method of manufacturing the dry-coated solid preparation of daim 7 wherein said plastictzer is triethyl dtrate. 
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